Abstract. Two Np-237 samples and one Pu-239 were irradiated in spallation neutrons produced in ADS setup QUINTA. The accelerated beam consisted of protons of energy 660 MeV. The method was based on gamma-ray spectrometry measurement. During analysis of the spectra several fission products and one actinide were identified. Fission product activities gave the number of fissions. The actinide (Np-238), a result of neutron capture by Np-237 gave the number of captures. In a similar manner the number of fissions in Pu-239 was determined. The Pu-240, a product of neutron capture by Pu-239, activity was impossible to measure.
Introduction
Np-237 and Pu-239 are produced artificially in a power reactor as a byproduct of energy production. They interact with reactor neutrons in two ways either their nuclei are split in two parts, fission products or they capture the neutrons resulting in production of other actinides. About 10-20% of fissionable isotopes are transmuted in reactor this way. As they are long lived and in a typical nuclear power reactor the parasitic neutron capture prevails, it is difficult to incinerate them. They accumulate. The only way to neutralise them is their fission. Figure 1 shows Np-237 and Pu-239 fission product yield (the upper part) and fission and neutron capture cross section dependence on energy. It is seen that only for neutrons of energy above 1 MeV the fission prevails the capture. It means that either fast reactor or Accelerator Driven System (ADS) provide neutrons of the most appropriate energy to incinerate the actinides. In an international research project "Energy & Transmutation of Radio-Active Waste" (E&T RAW) QUINTA setup is a kind of ADS-type spallation neutron source made of natural uranium surrounded by lead shield. It is located in Dubna, Russia in Joint Institute for Nuclear Research.
This work shows the results of Np-237 and Pu-239 incineration measurements. Proton beam accelerated in a PHASOTRON impinged on QUINTA core producing fast neutrons, spallation neutron field. Np-237 and Pu-239 samples were irradiated in it and resulting gamma activity was measured then. 
Experiment and work out description
The QUINTA setup is shown below -figure 2. Its core contains 500 kg of natural uranium elements cladded in aluminium. More details on QUINTA can be found in [1] . Actinide samples were located in the "window marked" on red, seen on the right drawing. Two experiments were carried out, see table 1. HPGE detector was used for gamma spectra registration then. To protect the detector against overload by X and low-energy gammas special filters were applied:
• 1mm Cu, 1 mm Cd and 12 mm Pb for Np-237 sample measurements.
• 1mm Cu, 1 mm Cd and 8 mm Pb for Pu-239 sample measurements.
The spectra were analyzed then with GammaMCA program to get a peak energy and a peak area. The peak energy lets us identify the parent isotope. There are two classes of the parent isotopes, fission products and absorption products.
The found peak areas were corrected for gamma line intensity, detector efficiency, fission product yield, cooling time and detector dead time formula 1. Some isotopes are chained, i.e. the decaying predecessor in chain gives additional rise to its quantity. More complicated formula 2 was used then. The final result was either fission rate, i.e. number off fissions per second, per sample gram and per one proton or capture rate. As concerns Pu-239 both fission and capture take place in neutron field. The main difference from Np-237 is in proportions. The fission prevails capture in Pu-239. In addition, neutron capture product Pu-240 undergoes α decay to U-236 with no gamma emission in 72.8% or with 45.242 keV X-radiation emission in 27.1%. Because of used Pb-filters and low activity caused by long (6563y) half life time it was impossible to determine number of captures in Pu-239. To get capture rate a very similar formula was used except the γ f correction omitted. Isotope data are from table of Isotopes, 8E [2] . Fission product yield data come from ENDF/BVII.1 [3] .
Results
The Np-237 results are both in graphical, see figure 3 , and tabular forms below. Please, look at the γ 2 [%] column in table 2. Case of γ 2 greater than zero means that the identified isotope has a decaying predecessor and formula 2 was used for reaction rate determination. Table 3 and table 4 
Conclusions
Np-237 and Pu-239 samples were irradiated in spallation neutron field to search for incineration feasibility. Both Np-237 fission and neutron capture products were identified. The fission to capture ratio was found to be below 1 which means that neutron capture still prevails in QUINTA neutron field.
Pu-239 fission products were identified as well but the fission rate value is still preliminary. The applied method did not allow to determine capture rate.
